Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.021; wR factor = 0.042; data-to-parameter ratio = 15.6.
In the title metal-organic polymeric complex, [CuI(C 5 H 5 N 3 O)] n , the asymmetric unit is composed of one monomer unit of the polymer and one Cu I atom linked to one iodide anion and one pyrazine-2-carboxamide molecule. The Cu I atom is in a distorted tetrahedral coordination completed by one pyrazine N atom of the pyrazine-2-carboxamide ligand and three iodide anions. The polymeric structure adopts a well-known ladder-like motif of {CuNI 3 } tetrahedra running in the b-axis direction. The molecules of the organic ligand are connected via medium-to-strong N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds and weak -interactions [the distance between two parallel planes of the rings is 3.5476 (14) Å and the centroid-centroid contact is 4.080 (2) Å ]. The title compound has a relatively high decomposition temperature (564 K) as a result of relatively strong covalent and noncovalent interactions inside and between the chains.
Related literature
For other Cu I coordination polymers, see : Peng et al. (2006 : Peng et al. ( , 2010 ; Feng et al. (2006) ; Wu et al. (2005) ; Rath & Holt (1985) ; Rath et al. (1986) . For complexes of pyrazine-2-carboxamide with other transition metals and studies of their biological activity, see: Somoskovi et al. (2004) ; Singh & Seth (1975) ; Azizov et al. (1978) . For other Cu I complexes of pyrazine-2-carboxamide, see: Munakata et al. (1997) ; Goher & Mautner (1999 , 2000 , 2001 . For a description of the Cambridge Structural Database, see: Allen (2002) . For non-covalent interactions, see: Bernstein et al. (1995) ; Bondi (1964) ; Janiak (2000) ; Jia et al. (2009); Wells (1975) . For the riding constraints used in the refinement, see: Cooper et al. (2010) .
Experimental
Crystal data [CuI(C 5 Table 2 Hydrogen-bond geometry (Å , ). Copper(I) coordination polymers are well known for their photochemical and photophysical properties. There are several methods for the synthesis of such metal-organic frameworks (Peng et al., 2010) . One possible strategy is the use of copper(I) halide, especially iodide, which dissolves in concentrated aqueous solutions of iodides. After addition of an organic ligand polynuclear copper(I) complexes can be crystallized (Peng et al., 2006; Feng et al., 2006; Wu et al., 2005; Rath & Holt, 1985; Rath et al., 1986) .
Pyrazine-2-carboxamide (usually pyrazinamide, in medical literature abbreviated as PZA) is a drug used for tuberculosis treatment in the last 60 years. Nowadays the possibility of increasing the activity of the drug by forming transition metal complexes is examinated widely (Somoskovi et al., 2004) . In addition to complexes with transition metals with potential biological effects, e.g. Mn(II), Ni(II), Fe(II), Zn(II), Cu(II) (Singh & Seth 1975; Azizov et al., 1978; Goher & Mautner, 2000) the complexes with Cu(I) have also been prepared. (Goher & Mautner, 2001 ). Goher & Mautner (2000) have succesfully prepared eleven new pyrazine-2-carboxamide complexes of Cu(I) including [CuI(pyrazine-2-carboxamide)] n , (I), but which was only obtained as a powder sample. We have successfully optimised the preparation process of (I) as well as other copper(I) complexes to obtain crystalline samples suitable for single crystal X-ray structure determination and the crystal structure of (I) is reported here.
As shown in Fig. 1 , the asymmetric unit of (I) consists of one copper(I) cation bonded to one iodide anion and one pyrazine-2-carboxamide ligand. This unit is an elementary building block of catenary polymer as depicted in Fig The distance between two Cu I centres 2.7974 (6) Å indicates that there there could be a weak metal-metal interaction as the sum of van der Waals radii of two copper atoms is 2.8 Å (Bondi, 1964) .
The polymeric chains running in the b axis direction are connected via hydrogen bonds between the pyrazinamide ligands ( H···N hydrogen bond to the non-coordinating N atom of the pyrazine ring, thus forming a ten-membered ring with the graph set R 2 2 (10) ( Table 2 .) (Bernstein et al. 1995) .
Moreover, there is a weak π-π interaction between adjacent pyrazine rings in the polymer chain. The distance between two parallel planes of the rings is 3.5476 (14) Å and the centroid-centroid contact is 4.080 (2) Å (Fig. 4) . The angle α between the ring normal and the centroid-centroid vector is 29.6 ° and the horizontal displacement of the rings d is 2.014 Å. It is well-known that often the ring planes are offset so that a ring atom lies almost over the center of the other ring and its hydrogen atom almost on the top of a carbon atom (Janiak, 2000) . In the compound (I) this is not the case.
There are 9 compounds with the same ladder-like polymeric structure and pyrazine derivatives as the ligands in the CSD (Allen, 2002) . The relevant parameters of the π-π interaction of these compounds compared to compound (I) are listed in Table 3 . The entries DINQOG, GABHOH and ODOFOC correspond to the compounds with general formula [CuI(2-sub-pyrazine)] n , where sub is cyano-, iodo-and chloro-functional group respectively. More complicated substituents on the pyrazine ring obviously lead to an increasing α angle and displacement d. Interestingly, in the case of non-substituted pyrazine the two parameters are similar to those of compound (I).
Compound (I) is stable in air and insoluble in water and most solvents, it is only sparingly soluble in dimethylsulfoxide forming a pale orange solution. We performed a thermal decompostion analysis and we found that, surprisingly, the decomposition takes place at a quite high temperature (291 °C) starting with the release of pyrazine-2-carboxamide. The crystal structure analysis of (I) clearly elucidates that the organic molecule is well-anchored not only via covalent bonding to the copper(I) center but also via non-covalent interactions between pyrazine-2-carboxamide molecules.
Thanks to the thermal stability and the photoluminiscence properties of (I) described in (Goher & Mautner, 2000) the compound is a possible candidate for the use as a photoactive material.
All reactants except copper(I) iodide were obtained commercially and used without further purification. Copper(I) iodide was prepared as follows: Cu(NO 3 ) 2 .3H 2 O (12.7 g, 52.5 mmol) was dissolved in 270 ml of distilled water and the solution was cooled until below room temperature. Na 2 S 2 O 3 .5H 2 O (13.03 g, 52.5 mmol) and KI (9.6 g, 57.8 mmol, 10% excess)
were dissolved in 20 ml of distilled water and added slowly into the solution of copper(II) nitrate. The resulting mixture was heated for 20 minutes, cooled to room temperature and filtered. The product was washed with 50 ml of distilled water, 20 ml of ethanol and 20 ml of acetone. Yield: 9.4 g, 94%.
Synthesis of the [Cu(µ 3 -I)(C 5 H 5 N 3 O)] n (I):
CuI (1 g, 5.25 mmol) was dissolved in 50 ml of 3.5 M solution of KI.
Pyrazine-2-carboxamide (0.6464 g, 5.25 mmol) was added and the solution was boiled. The almost clear solution was filtered quickly and boiled again. The solution was slowly cooled to room temperature and placed in a refrigerator for 20 minutes. Fine red needle crystals of (I) were filtered, washed with distilled water (50 ml), ethanol (10 ml) and diethylether (10 ml). Yield 1.33 g, 80.8%.
Copper was determined gravimetrically as CuO. C, H and N were estimated on a CHN analyser Vario MICRO cube. (Goher & Mautner, 2000) .
The thermal decomposition of the substance has been studied under controlled heating at a rate of 5°C.min -1 to 800°C in air using a derivatograph Q-1500 D device. In the first step of thermal decomposition pyrazine-2-carboxamide is released (291 °C, exothermal process) and copper(I) iodide is formed. At 381°C γ-CuI with the sphalerite structure is exothermically transformed to β-CuI adopting wurtzite structure (Wells, 1975 copper(II) oxide and molecular iodine is released at 487°C.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . All non-H atoms were refined anisotropically as free atoms. The H atoms were all located in a difference map, but those attached to carbon atoms were repositioned geometrically. The H atoms were initially refined with soft restraints on the bond lengths and angles to regularize their geometry (C-H in the range 0.93-0.98, N-H in the range 0.86-0.89) and U iso (H) (in the range 1.2-1.5
times U eq of the parent atom), after which the positions were refined with riding constraints (Cooper et al., 2010) .
Figure 1
ADP representation of (I) with atom labeling scheme. The displacement ellipsoids are drawn at the 50% probability level, H atoms are drawn as spheres with arbitrary radii.
Figure 2
Polymeric structure of the title compound demonstrating the ladder-like motif of the {CuNI 3 } tetrahedrons. Displacement ellipsoids are drawn at the 80% probability level.
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Figure 3
Eight-and ten-membered rings formed by hydrogen bonds in the crystal structure. Each polymer chain is attached to other two polymer chains.
Figure 4
π-π stacking interaction in the crystal structure of (I). The angle α is the angle between the ring normal and centroidcentroid vector and d is the displacement between two rings (or centroids).
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Crystal data Special details Experimental. Absorption correction: CrysAlis PRO (Agilent, 2012) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
